This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the apphcant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• BLLEOroLETEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




UK Patent Application .i9,GB ,ii,2 298 027 ,i3,A 



(43) Date of A Publication 21.08.1996 



(21) 


Application No 9602973.1 


(51) 


INTCL* 




r16K 15/14 


(22) 


Date of Filing 13.02.1998 




UK CL (edition O J 


(62) 


(30) 


Priority Data 




F2V VP101 




(31) 9502816 (32) 14.02.1995 (33) GB 








(56) 


Documents Cited 






GB 2178333 A GB 1021266 A US 5249598 A 


(71) 


Applicantts) 




USS188140A US 4924923 A 




Glynw«d Plastic* Um)t«d 










(58) 


Field of Search 




(Incorporatftd In th« Unlttd Kingdom) 




UK CL (Edition O ) F2V VP101 








INTCL« F16K 15/14 




Unit 20, Bllton Way* Dallow Road, LUTON, 








Bwffordthtr*, LUI lUU. Unitad IQngdom 






(72) 


Inventor(s) 








Nicholas Justin Walkar 








Jamas Richard Hirst 






(74) 


Agent and/or Address for Service 








Barker, BretteU 8i Duncan 








136 Hagley Road, Edgbaston, BIRMINQHAM. 








B16 SPW« UnH^ Kingdom 







(54) Air admittanca valve 

(57) The present invention provides an air admittance valve (1), suitable for connection to a pipe (8) to admit 
air thereto, comprising a hollow valve body (2) adapted to form a substantially tight seal with the pipe (8), and 
a vah/e element (3), which is hollow and of substantially conical shape having an open wider end sealingly 
retained to the valve body (2) and a narrower end which is imperforate except for a slit (19). At least the 
narrower end is resilient Under normal and increased pressure conditions in the pipe (8) to which the valve (1) 
Is connected for use the slit (19) is closed and under reduced pressure in the pipe (8) there is a flexure of the 
narrower end which causes the slit (19) to be opened, allowing air to pass into the pipe (8). 

The slit (19) forms a seal %vith a reduced tendency to stick or leak, in comparison to conventional air 
admittance valves. 
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AIR ADMITTANCE VALVE 

The present invention relates to an air admittance 
valve, particularly, though not exclusively, for 
admitting air to a pipe in a waste water system. 

When water is discharged into a waste system, the 
action of water falling down the waste pipe causes a 
partial vacuum in the system. If this is not 
counteracted, water traps in the system will be drawn 
down the pipe, allowing subsequent entry of foul air. 
Air admittance valves are therefore often used which, 
in response to the partial vacuum, admit air into the 
system thereby alleviating the reduced pressure. 

In addition, an increase in pressure, such as, for 
example, might occur if sewer gas is released into the 
waste pipe, forces these valves into a closed position, 
thereby preventing the escape of foul air into the 
surrounding area. 

A variety of designs of air admittance valve are 
already known, which work on the same basic principle. 
A flexible, annular valve element, normally held in 
connection with a valve body forming an air tight seal, 
is, under the action of a pressure differential caused 
by the discharge of water into the waste system, 
constrained to move in an upward or downward direction, 
depending upon design, admitting air to the system. 
However, these known valves have several disadvantages. 

The basic conventional air admittance valve 
comprises a mechanically moving seal which has a 
tendency to stick. In addition, there may. be failure 
due to leakage when dirt ingresses onto the seal or 
seal area. The valves also comprise a number of 



components making them complex to manufacture and 
cumbersome to assemble. It is also difficult to 
ascertain if the seal is seated properly, once the 
valve has been assembled. 

An object of the present invention is to provide 
an air admittance valve which overcomes these problems. 

According to the jpresent invention there is 
provided an air admittance valve suitable for 
connection to a pipe to admit air thereto « in response 
to a pressure decrease in the pipe, the valve 
comprising a hollow valve body adapted to form a 
substantially air tight seal with the pipe, and, 
supported by the valve body, at least one valve 
element, which is hollow and of a substantially conical 
shape having an open wider end which is sealingly 
retained to the valve body, and a narrower end which is 
imperforate except for a slit, at least the narrower 
end being resilient and the arrangement being such that 
under normal and increased pressure conditions in the 
pipe to which the valve is connected for use the slit 
is closed and under conditions of reduced pressure in 
the pipe there is a flexure of the narrower end which 
causes the slit to be opened allowing air to pass into 
the pipe. 

Conveniently the valve element is so arranged with 
respect to the valve body that when the air admittance 
valve is fitted to a pipe for use the narrower end is 
directed towards the pipe. 

The slit may be at or near the extremity of the 
narrower end of the valve element. The valve element 
may be of a truly conical form so that the narrower end 
is pointed, or it may be of a modified conical form. 
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For example the narrower end may be of a generally 
wedge shape, and the slit may be provided along a ridge 
of an extremity of the wedge-shaped narrower end* The 
ridge may be adapted to increase the area of contact 
between opposed surfaces of the extremity at the slit, 
thereby aiding in the sealing of the slit when closed. 
The ridge may be rectangular or triangular in 
cross-section, or of any other suitable cross-section. 
In a preferred embodiment the ridge is triangular in 
cross-section, this reduces the weight of the narrower 
end of the valve element, and the slit has been found 
to open more quickly in response to reduced pressure in 
the pipe. 

The wedge-shaped narrower end may be provided with 
one or more flaps adapted to aid in closing of the 
valve, reducing any tendency of the slit to gape. The 
flaps may protrude from one or more sides of the 
extremity of the wedge-shaped narrower end, increasing 
the area thereof. 

The valve element may have walls which slope at a 
continuous angle or which may comprise one or more 
stepped portions* 

The open wider end of the valve element may be 
provided with a sealing surface which may be annular in 
shape. This surface may be used for retaining the 
valve element to the valve body. The area of the 
sealing surface may vary from valve element to valve 
element, and the surface may incorporate shaping or 
beading to aid in the retention of the element to the 
valve body. 
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Preferably the valve element is made in one piece 
of a suitable material which affords the desired 
resilience of the narrower end. 

The valve may further comprise a collar adapted to 
sealingly retain the valve element to the valve body. 
The valve body may be provided with a groove in which 
the collar is located. 

The valve may further comprise a cover supported 
on the valve body to protect the valve element. The 
cover may be of a material which provides insulation 
for the valve. 

There may be a shield, attached to the valve body 
so as to surround the narrower end of the valve 
element, thereby affording protection of that end at 
least during installation. This cover may be so 
supported on the valve body, or be so formed, for 
example by having one or more openings, as to allow air 
to pass by or through it to the valve element. 

A filter may be provided on the valve body, so 
that the air entering the valve element roust first pass 
through the filter, thereby preventing the ingress of 
dirt, particles and other unwanted matter. 

Alternatively, a filter may be provided adapted to 
locate on the a fore -mentioned collar, thereby 
preventing the ingress of unwanted matter. The filter 
may be formed integrally with the collar. 

A seal may be provided on the valve body adapted 
to seal the connection between the body and the pipe to 
which the air admittance valve is connected for use. 
When such a seal is used, the valve may be readily 
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removed from the pipe when required, for example for 
replacement or pipe serving. Alternatively, when once 
fitted for use the air admittance valve may be 
permanently sealed to the pipe by, for example, 
cementing the two together. 

The valve may further comprise a member adapted to 
be inserted into the valve element, and whereby should 
the valve element be subjected to such pressure as to 
urge it to invert, inversion is prevented by the member. 

A number of the valve elements may be supported by 
the valve body, and the valve as a whole may be made in 

various sizes to accommodate different pipe 

i- 

dimensions. Different spigot sizes may be provided to 
accommodate the different pipe dimensions. 

A variety of materials may be used for the parts 
of the valve. The material of the valve element, or at 
least of the narrower end, must have good memory 
properties, in order that the narrower end is able to 
resume repeatedly its original shape, to close the 
slit, after flexure. An elastoraeric material would be 
suitable for this purpose, and has the added benefit 
that the valve element may be manufactured readily by 
moulding. The valve body, cover and/or shield may be 
made of any suitably rigid or substantially rigid 
material. A plastic or even thermoplastic material 
provides the necessary structural properties, in 
addition to being aesthetically acceptable. 

The air admittance valve now provided avoids the 
need for a bodily movable valve element to admit air to 
the pipe with which the valve is used. Instead, the or 
each valve element of the valve relies merely on the 
shape of the element and the physical, chemical and 
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mechanical properties of the material from which it is 
made, to achieve the desired movement of air. Any 
tendency of the valve element to stick, leak or become 
lodged in an inappropriate position is therefore 
avoided or reduced. The present valve may be made up 
of a small number of components, thereby simplifying 
its manufacture. It may be arranged to be fitted as a 
single, sealed unit, preventing mishandling or damage 
during installation. 

An embodiment of the present invention will now be 
described, by way of example only, with reference to 
the accompanying drawings, in which: 

Figure 1 is a section through an air admittance 
valve according to the invention; 

Figure 2 is a perspective view of a cover of the 
valve, partially cut away; 

Figure 3 is a top plan view of a valve element 
for the valve; 

Figure 4 is a side view of the valve element 
shown in Figure 3; 

Figure 5 shows a perspective view of another 
form of valve element; 

Figure 6 shows a section through yet another 
form of valve element; and 



Figure 7 shows a perspective view of a further 
form of valve element, partially broken away. 



Referring to Figure 1, an air admittance valve 1 
is shown, comprising a valve body 2, a valve element 3, 
a cover 4 and a shield 5. 

The valve body 2 is a rigid plastics moulding 
which comprises a cylindrical tube 6 having an 
externally circumf erentiaily ribbed sleeve-like seal 7 
of elastomeric material attached around its one end. 
For use of the air admittance valve, the valve body is 
inserted into an end of a pipe 8, as shown, the seal 7 
sealing the connection between the pipe and the valve 
body. An annular limiting ring 9 is formed integrally 
on the tube 6, extending radially outwards from the 
tube and engaging with the end edge of the pipe, 
thereby limiting the amount by which the valve body can 
be inserted into the pipe. 

The opposite end portion of the valve body 2 is 
turned radially inwards to provide an annular 
flange 10. An annular land 11 is formed on the 
innermost part of the flange 10, and is adapted to 
receive the valve element 3. The flange 10 is further 
provided with an annular spacer 12 around the land 11 
which is directed away from and concentric with the 
main part of the valve body 2 and on which the cover 4 
is sealingly attached. The spacer 12 has a castellated 
form, providing openings 12' through it to allow air to 
pass through it. 

The cover 4, which is also a rigid plastics 
moulding, is of a cap-like form, cooperating in a 
generally spaced relationship with the valve body to 
form an air inlet 13 around the tube 6 and over the 
flange 10 to the openings 12' in the spacer 12. 
Alternatively, the cap 4 may be adapted such that a rim 
(not shown) of the cap abuts the limiting ring 9, 
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castellations being formed in the rim to allow air to 
flow to the openings 12 The cover is provided with 
an annular locating rib 14 to lie inside the spacer 12, 
and an annular filter 15, of metal or plastics raesh 
material, is located between the locating rib and the 
spacer 12, Alternatively, the filter may take the form 
of a disc, located on a shoulder 16 of the valve 
element 3. 

The shield 5, again made as a rigid plastics 
moulding, is of a cup- like shape and is attached to or 
may be integrally joined to, the inneirmost edge of the 
flange 10 of the valve body. The shield 5 extends in 
the axial ly opposite direction from the spacer, towards 
the pipe, and encapsulates the valve element 3, 
thereby protecting it from damage* The shield is 
formed with openings in its end and side surfaces, as 
shown in Figure 2, thereby allowing air to pass through 
it into the pipe. 

The valve element 3 is a moulding of an 
elastomeric material and is of a substantially con ical 
shape . Its open larger end is formed with an outwardly 
directed annular lip 16 which seats on the land 11 of 
the valve body, sealing the two together. As the valve 
element tapers towards its narrower end the conical 
shape is modified to a general ly we dg e^- shaped fo rm 
h aying a rectangular end s urface 17 (see also Figures 3 
and 4), centrally along the length of which is a 
ridge 18 into which a slit 19 is cut. U nder nor mal 
conditions, when the pressure o n both sides of the 
valve element Is substantially the same, the slit 

remains c los ed-; Reducing the pressure in the pipe, 

causihg a pressure differential across the valve 
element, causes the element to deform resiliently in 
such a way as to open the slit. This admits air via 
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the air inlet 13 into the pipe, equalising the 
pressure, which then causes the valve element to 
close. In this way a partial vacuum produced in a 
waste system by the discharge of water can be 
counteracted. 

Conversely, an increased pressure in the pipe, 
such as might be caused by the discharge of foul air 
into it, causes the valve to remain closed « 

It will be appreciated that various modifications 
may be made to the valve element shape. The length and 
width of the rectangular surface may be altered, the 
slit may be made longer or shorter, and the^an^les^"^ 
tfie walls may be increased or decreased or mac^e 
discontinuous (Figure 5) • The wall thickness may B*e 
varied, having thinn^ walls towards the narrower end 
of the valve element (Figure 6). However, the basic 
action of the element remains the same; an increase in 
pressure acting on the inner side of the walls of the 
element causes greater flexure in a direction 
transverse to the slit than along the slit, thereby 
opening the slit and allowing air to pass through the 
air admittance valve. 

A further embodiment of the valve element 3 is 
shown in Figure 7. The walls of this element are 
discontinuous and opposed, convergent flat sides 20 are 
provided parallel to and on either side of the 
slit 19. These sides help in opening and closing of 
the valve element. The ridge 18 is triangular in 
cross-section and flaps 21 and 22 are provided along 
each side of the wedge-shaped end of the element. 
These increase the surface area of the wedge shaped end 
and help in closing the slit after flexure to admit air 
to the pipe. 
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CLAIMS 

1 . An air admittance valve suitable for connection to 
a pipe to admit air thereto in response to a pressure 
decrease in the pipe^ the valve comprising a hollow 
valve body adapted to form a substantially air tight 
seal with the pipe, and, supported by the valve body, 
at least one valve element, which is hollow and of a 
substantially conical shape having an open wider end 
sealingly retained to the valve body and a narrower end 
which is imperforate except for a slit, at least the 
narrower end being resilient and the arrangement being 
such that under normal and increased pressure 
conditions in the pipe to which the valve is connected 
for use the slit is closed and under conditions of 
reduced pressure in the pipe there is a flexure of the 
narrower end which causes the slit to be opened 
allowing air to pass into the pipe. 

2. An air admittance valve according to claim 1, 
wherein the valve element is so arranged with respect 
to the valve body that when the air admittance valve is 
fitted to the pipe for use the narrower end is directed 
towards the pipe. 

3. An air admittance valve according to claim 1 or 
claim 2, wherein the slit is at the extremity of the 
narrower end of the valve element. 

4. An air admittance valve according to claim 1 or 
claim 2, wherein the slit is near the extremity of the 
narrower end of the valve element. 
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5. An air admittance valve according to any preceding 
claim, wherein the valve element is of a truly conical 
form so that the narrower end is pointed. 

6 . An air admittance valve according to any of 
claims 1 to 4 , wherein the valve element is of a 
modified conical form. 

7. An air admittance valve according to claim 6, 
wherein the narrower end of the modified conical form 
of the valve element is of a generally wedge shape* 

8. An air admittance valve according to claim 7 as 
dependant from claim 3, wherein the slit is provided 
along a ridge of the wedge-shaped narrower end whereby 
the area of contact between opposed surfaces of the 
extremity of the slit is increased. 

9. An air admittance valve according to claim 8, 
wherein the ridge is of triangular cross-section. 

10. An air admittance valve according to any of 
claims 7 to 9 wherein the wedge-shaped narrower end is 
provided with one or more flaps extending therealong 
adapted to aid closure of the slit. 

11. An air admittance valve according to any preceding 
claim, wherein the valve element has walls which slope 
at a continuous angle to define the substantially 
conical shape of the valve element. 

12. An air admittance valve according to any of 
claims 1 to 10, wherein the valve element has walls 
which comprise one or more stepped portions. 
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13. An air admittance valve according to any of 
claims 1 to 10, wherein the valve element has walls 
including opposed, convergent flat sides parallel to 
and on either side of the slot. 

14 . An air admittance valve according to any preceding 
claim, wherein the valve element is provided with a 
sealing surface which is adapted to retain the valve 
element to the valve body. 

15. An air admittance valve according to claim 14, 
wherein the sealing surface is annular in shape. 

16. An air admittance valve according to claim 14 or 
claim 15, wherein the sealing surface incorporates 
shaping or beading to aid in the retention of the valve 
element to the valve body* 

17. An air admittance valve according to any preceding 
claim, wherein the valve element is made in one piece 
of a material which affords resilience and memory 
properties of the narrower end enabling the narrower 
end to resume its original shape, to close the slit, 
after flexure. 

18. An air admittance valve according to claim 17, 
wherein the valve element is a moulding of an 
elastomeric material. 

19. An air admittance valve according to any preceding 
claim, including a collar adapted sealingly to retain 
the valve element to the valve body. 



20. An air admittance valve according to any preceding 
claim, including a cover supported on the valve body to 
protect the valve element. 



21. An air admittance valve according to claim 20, 
wherein the cover is of a material which provides 
thermal insulation for the valve - 

22. An air admittance valve according to any preceding 
claim^ including a shield attached to the valve body so 
as to surround the narrower end of the valve element, 
thereby affording protection of that end. 

23. An air admittance valve according to claim 20 or 
claim 22, wherein the cover or shield is adapted to 
allow air to pass by or through it to the valve element. 

24. An air admittance valve according to any preceding 
claim, including a filter adapted so that air entering 
the valve element must first pass through the filter, 
thereby preventing the ingress of unwanted matter. 

25. An air admittance valve according to any preceding 
claim, wherein the valve body has a seal whereby its 
connection to the pipe is sealed. 

26. An air admittance valve according to any of 
claims 1 to 24, wherein the valve body is adapted to be 
cemented to the pipe. 

27. An air admittance valve according to any preceding 
claim, wherein the valve body is made of a rigid or 
substantially rigid material, for example a plastic or 
thermoplastic material. 

28. An air admittance valve according to any preceding 
claim wherein a member is inserted in the valve 
elements whereby inversion of the element is prevented 
under pressure exerted on the valve element in use. 
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29. An air admittance valve substantially as described 
herein with reference to and as illustrated by 
Figures 1 to 4 of the accompanying drawings. 

30. An air admittance valve substantially as described 
with reference to and as illustrated by Figures 1 
and 2, as modified by Figures 5, 6 or 7 of the 
accompanying drawings. 
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